Antinociceptive effect of vinpocetine--a comprehensive survey.
Blockade of retrograde transport of nerve growth factor (NGF) in a peripheral sensory nerve is known to induce transganglionic degenerative atrophy (TDA) of central sensory terminals in the upper dorsal horn of the related, ipsilateral segments(s) of the spinal cord. The ensuing temporary blockade of transmission of nociceptive impulses has been utilized in the therapy of intractable pain, using transcutaneous iontophoresis of the microtubule inhibitors vincristin and vinblastin, drugs which inhibit retrograde transport of NGF. Since microtubule inhibition might inhibit (at least theoretically) mitotic processes in general, we sought to find a drug which inhibits retrograde transport of NGF without microtubule inhibition. Vinpocetine, a derivate of vincamine, which does not interfere with microtubular function, was found to inhibit retrograde axoplasmic transport of NGF in peripheral sensory nerves, similarly to vincristin and vinblastin. Blockade of NGF transport is followed by transganglionic degenerative atrophy in the segmentally related, ipsilateral superficial spinal dorsal horn, characterized by depletion of the marker enzymes of nociception, fluoride resistant acid phosphatase (FRAP) and thiamine monophosphatase (TMP) from the Rolando substance and by decrease of the pain-related neuropeptides substance P (SP) and calcitonin gene-related peptide (CGRP) from lamina I-II-III. Based upon these findings, it has been suggested that vinpocetine may result in a locally restricted decrease of nociception. Herewith, the structural and behavioral effects of perineurally administered vinpocetine are discussed. Nociception, induced by intraplantar injection of formalin, was mitigated by perineural application of vinpocetine; also formalin-induced expression of c-fos in the ipsilateral, segmentally related superficial dorsal horn, was prevented by this treatment. Since vinpocetine is not a microtubule inhibitor, its mode of action is enigmatic. It is assumed that the effect of vinpocetine might be related to interaction with membrane-trafficking proteins, such as signalling endosomes and the endocytosis-mediating "pincher" protein, involved in retrograde axoplasmic transport of NGF, or to interaction with glial elements, recently reported to be involved in the modulation of pain in the spinal cord. Based on animal experiments it is assumed that the temporary, locally restricted decrease of nociception, induced by vinpocetine applied via transcutaneous iontophoresis, might open up new avenues in the clinical treatment of intractable pain.